Preparation of thermoresponsive anionic copolymer brush surfaces for separating basic biomolecules.
Poly(N-isopropylacrylamide-co-acrylic acid-co-N-tert-butylacrylamide) (poly(IPAAm-co-AAc-co-tBAAm) brush grafted silica beads were prepared through a surface-initiated atom transfer radical polymerization (ATRP) with CuCl/CuCl(2)/Me(6)TREN catalytic system in 2-propanol at 25 degrees C for 4 h. The prepared beads were characterized by chromatographic analysis. Basic analytes, catecholamine derivatives, and angiotensin peptides could be separated by a short column length containing the beads because of its high densely grafted copolymer structure. Chromatograms for catecholamine derivatives were obtained with high resolution peaks due to their electrostatic and hydrophobic interactions to the densely grafted anionic copolymers on the beads. Effective separation of angiotensin peptides was performed near the lower critical solution temperature of copolymers, because the total electrostatic and hydrophobic interactions between the copolymer and the analytes become strong at the temperature. These results indicated that the copolymer brush grafted surfaces prepared by ATRP was an effective tool for separating basic biomolecules by modulating the electrostatic and hydrophobic interactions.